Omega-3 Polyunsaturated Fatty Acids Enhance Cisplatin Efficacy in Gastric Cancer Cells by Inducing Apoptosis via ADORA1.
It has been suggested that administration of the omega-3 polyunsaturated fatty acids (ω-3 PUFAs), including docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), can alter the toxicity and/or activity of several anticancer drugs in in vitro and in vivo studies. Here, we investigated the ability of ω-3 PUFAs to potentiate the antineoplastic activity of cisplatin (CDDP) in gastric cancer cells. The increase in CDDP-induced growth inhibition was measured by the IC50 values obtained when the cells were incubated with CDDP alone or with CDDP plus DHA or EPA. DHA and EPA enhanced the growth-inhibition activity of increasing concentrations of CDDP. The interactions between CDDP and DHA or EPA at the cellular level were assessed through the combination index (CI) method of Chou-Talalay. The results demonstrated synergism between CDDP and DHA or EPA in MKN45 cells. Cell cycle analysis showed that the combination treatment increased G0/G1 phase and S phase arrest, and significantly increased the number of apoptotic cells. According to our previous study, ω -3 PUFAs induce apoptosis of gastric cells via ADORA1, a subtype of adenosine receptor functionally related to cell death. The ADORA1 mRNA and protein expression was higher in the combination treatment than in the individual treatments. Notable, when GC cells were pretreated with DPCPX, a selective ADORA1 antagonist, the combination treatment effect on apoptosis was significantly reduced. Our results suggest that ω-3 PUFAs enhance the antineoplastic effects of CDDP in gastric cancer cells, and the synergistic effect between ω-3 PUFAs and CDDP is partly dependent on activating the ADORA1-mediated apoptosis pathway.